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ABSTRACT

A study was conducted during the summers of 1962, 1963,
and 1964 on a 1,900 acre allotment in Southweatern Montana. A
total of 1,710 acres of the allotment head been sprayed in 1961
with 2,4-D to control sagebrush. A total of 190 acres of the
allotment, consisting of three strips approximately one and
one-quarter miles in length and five chains in width, as well
as areas along streams, ware left unsprayed. Objectives of my
study were to obtain quantitative data on effects of chemical
control of sagebrush on a sage grouse population. Canopy cov-
erage measurements of vegetation in the 1,90C acre &llotment
revealed about 80 percent grasses and 20 percent frrbs in
sprayed strips and 60 percent grasses and LO percent forbs in
unsprayed strips. Low shrub canopy coverage in sprayed strips
was reduced as compared with unsprayed strips, and 97 percent
of the Big Sage plants evaluated were recorded as dead. Only
eight percent were recorded as dead in unsprayed strips.
Sprayed strips provided only four percent of the L15 sage
grouse observations made on the 1,900 scre allotment. Ninty-
one percent of the 15 sage grouse observed in sprayed strips
were within 95 feet of an unsprayed strip. Canopy coverage
measurements of herbaceous vegetation at 1)7 sage grouse-lo-
cations, most of which were outside the 1,900 acre allotment,
consisted of approximately 60 percent grasses and 40 percent
forbs., Low shrub canopy coverage was similar from year to
year, and 92 percent of the Big Sage plants evaluated were
recorded as living. The similarity of the vegetation ‘¢compo-
sition at sage grouse locations and in the unsprayed strips
led to the conclusion that the differences in numbers of sape
grouse observed in sprayed and unsprayed strips were related
to vegetation composition. Density, percent crown coverage,
and maximum height of Big Sage plants were determined at each
of 159 sage grouse locations. Broods, six weeks or less of
age, were found on areas having a lesser density and lower
percent crown coverage of Big Sage than were older broods and
adults. Food habiis were determined by analysis of the con-
tents of 35 sage grouse crops. Sagebrush and three genera of
forbs together constituted 94.6 percent of the total volume.
Dandelion and sagebrush had the greatest tctal percent fre-
auency of occurrence of all food items. Thase high frequency
food plants were more abundant in unspray:::than in sprayed
strips, which strengthened the conclusion that differences in
numbers of sage grouse observed in unsprayed and sprayed
strips were related to vegetation composition.



INTRODUCTION

An increasing trend toward sagebrush (Artemisia app.)
eradication and/or controllon private and public rangelands in
Fontana and other parts of the western United States has be-
come apparent in recent years. lThe principal objective i3 to
release the growth of grasses and'other herbaceous plaﬁtjxto
improve grazing for domestic livestock. The dependence 6f
sage grouse {Centrocercua uroghasianus) on sagebrush is well

known (Girard, 1937; Grincr, 1939; Patterson, 1952; &nd (‘g,_

others). In Montana, as elsewhere, many of thesu sagebrush
ranges provide excellent habitet for‘this~bird. Although:;
various aspects of the effects of sagebrush control on wild-
l1ife populations have been studied, fed references relating to
sage grouse are available. Trueblood (1954) and Enyeart
(1956) cvaluated use c¢f resevded sagebrush ranges by sage
grouse. Hogers (196L) determined the use of areas ty sage
grouse on which sagebrush had been removed by burning. Some
adverse effects of chemical sagesrush'removal on this species
were noted by Rogers (op cit.).

The objective of the present study, conducted during
three concurrent summers (1962 - 1964) in Southwestern
Montana, was to determine effects of chemicel manipulation
{contrel) of sagebrush on a sage grouse population. Data on
life history end ecology of the sage grouse were collected to

aid in interpretation of the results,

3
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oy DESCRIPTION OF THE AREA

Tﬁe %tudy area (Figure 1) encompassed approximatelf 90
square miles of an extensive mountain valley in southwestern .
Beaverhead County Montana, locally known as Big Sheep Creek
Basin. The aresa,. borde"ed by the Contirental Divide on che

west and the Tendoy Mountains on the east, has numerous rolling

benches ranging in (levation from 6,700 to 8,000 feet above sea

level. It is drained dendritically by tributaries of Big Sheep
Creek. The annual precipitation averages about 14 inches, most
of which falls in winter and spring. (Forest Service Report,
1961). o .

The vegetétlon was. characterized by a sagebrush grassland
type which ocﬁupied the major portion-;f the study area. Pre-
dominant shrubs included: Rubber Rabbitbrush (Chrysgothamnus
nauseosus), Green Rabbitbrush(C. viscidiflorus), Low Sagé

(Artemisia arbuscula), and Big Sage (A. tridentats), with the

latter having the grencer density in most situetions. .The
principal grasses were Idaho Fescue (Festuca idahoenis), Blue-
bunch Wheatgrass {Agropyron spicatum), end various specles of
Bluegrass (Poa spp.). Pussytoes (Antennaria spp.) Phlox
{Phlox spp.), Western Yarrow (Achillea millefolium}, Fringed
Sagewort (A. frigidia), and Sandwort {(Arenaria spp.) were the

dominant forbs. Various degrees of dominance and association
betweea grass and forb species existed, particularly on areas
with varying livestock grazing intensity. Stream bocvtoms and

moist arers were characterized by a number of grasses, rushaes,
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willows, and succulent forbs. A more quentitative treatment
of the vegetation i3 presented in a later section. The main
economy of the area was grazing by livestock. Approximately
1,594 cattle and 3,500 sheep graze on National Forest lands
in Big Sheep Creek Basin betwéen July 1 and November 10, un-
der a permit system. ' |
Principal study was conducted on 1,900 acres of the
area's southwestern corner, of which 1,710 acres had been
sprayed in 1961 with 2,4~D at the rate of one and thE;e:
fourths pounds, acid equivalent, per acre to control sage-
brush (Figure 1), Three éast-west strips, approximately one
and one-quarter miles in length and five chains in width as
well as strips of 300 feet on each side of streams, were' left
unsprayed. Grazing by -livestock was deferred on the 1,900

acre Spray allotment for two years after sprayving.
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METHODS ‘

Cannon nets, similar to tho%e described by Dill and
Thornsberry (1950), were used to trap mating birds on strut-
ting grounds in late April and early May. After hatching,
broods were readily captured using hand hoop nets of a type
used by Mussehl (1960). Rectangular metal-supported cotton
mesh nets utilized successfully by Patterson (1952) were rela-«
tively ineffective in this area. 1In 1962 eand 1963, captured
grouse, 11 weeks and older, were marked with aniline dyes in
combination with fnur numbered leg bands of various colors to
permit individual recognition in the field. In 1964, colored
naugehyde neckbands, each with a numbe}. supplemented the ani-
line dyes. Numbered aluminum bands attached to the patagium
of each wing of chicks less than 11 weeks old permitted later
identificatioa in the hand. .

Two observation routes, one vehicle and one foot, 7.4 and
L.5 miles long, respectively, were established in the 1,900 ’
acre spray allotment. One vehicle route;, 37.5 miles long;
traversed most of the basin. Vehicle routes were driveﬁ
weekly at 15 mph beginning at sunrise or in the evening start-
ing at a time necessary to complete the rodﬁé'dusé'pgior to
darkness. Direction and time (morning or evening) ofﬂtravel
for each route were reversed weekly. The foot'route was
traveled once each week beginning at sunrise. A German Short
Hair Pointer accompanied the observer. 1In additibﬁfio the
above routes, all roads and areaf passable to vehicle travel

it M4
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were covered once or more a week depending upon bird concen-

trations. All sage grohse observations werc recorded and each

location marked with a numbered red plastic flag for subse-
quent vegetation enalyses. Observations were made with the
aid of a 7 x 35 binocular or 20X spotting scope. Many sight-
ings, including most broods and all nesting hens, were ini-
tially made by the dog.

A measure of vegetation cover at sage grouse locations
was ottained on the same or following day of sighting by a
modification of Daubenmire's (1959) canopy coversge method.
Fraquency of sccurrence and canopy coverage for grésses,
forbs, and low fhrubs in twenty 2 x 5 dm plots, five each,
along 30 foot radiaml lines of a circle's cardinal points were
evaluated at each site. Density and average height of sage-
brush at bird locations worg‘determined by counting and m2as-
uring plents in the four guadrants of a 1/100 acre circle
(radius 11.7 feet). Sagebrush canopy coverage at theée same
locations was obtained by the line intercépt method, Canfield
{1941). Canopy of plants was recorded in tenths of a foot
along radial lines of the circle's cardinul points. A tran?
sect, with forty 2 x 5 dm Daubenmire plots, was established
in the sprayed sagebrush;étrips to ménsure piént_production
changes. A like transect with en cqual number 6} plota was
established in the unSprafed strips. The veggtation in the

plots, located at approximately one chain intervals along the

I
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transects, was evaluated every two weeks.

During July, Auguéé;-and September of 1963 and‘i96b. a
total of 39 sage grouse were collected to determine food
habit preferences. Collections were made in iate evening
prior to darkness to obtain birds witﬁ full crops. Crops
were examined individually and the percent by volume of iden-
tifiable raterial recorded- The percentage of crop contents
for each month was computed by the aggregate percentage me-
thod (Martin, et al., 1946). Four crops, each of which con-
tained less than 3 cc of material, were not considered in the
evaluation.

Hunter success information and wings from hunter killed
birds for determining agé were collected at a checking sta-

tion operated on weekends during September and October.
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RESULTS

Vegetation of Spraved and Unsprayed Areas

Mean pei‘cent c¢anopy coverage of vegetation, litter, and
bare ground for sprayed and unsprayed areas of the 1 900 acre
spray allotment, as revesled by evaluations in forty 2% 5 dm
plots in each of the areas, it presented in Table 1. ‘the
vegetation in the plots was evaluated on each of the follow- o
ing dates for both 1963 and 1964: July 9 and 23, August 7
and 12, and Séptember L. ' - o
TABLE I. MEAN PERCENT CANOPY COVERAGL FOR VEGETATION, LIT-

TER, AND BARE GROUND 1IN FORTY 2 x 5 DM PLOTS Iii SPRAYED AND
FORTY IN UNSPRAYED STRIPS, 1963 AND 1964.

1963 1964 963 -1964

S Us S us 3 us

Grasses L7 34 54 38 51 36
Forbs ;. 12 23 13 29 13 26~

Total hetbgceous“ 59 57 67 67 6L - 62

Low shrubs 9 13 9 18 9 16

Litter 19 18 25 2 22 23

Bare ground 17 17 17 - 19 17 18

S = Sprayed strip; US = Unsprayed strip
l includes both dead and living plantes

Although the mean percent canopy coverage for total her-
baceous vegetation in 1963 and 1964 was similar in sprayed and
unsprayed strips, there was a. greater canopy coverage of "
grasses and 8 leszser canopy coverage of forpos in the sprafgﬁ

strips. “The two year average canOpj coverage for forbs in the o

PN
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sprayed plots was only about one half that ‘nf’ nle unsprayed
plots. Fory reduction or destruction following. apnlication of
the chemical 2,4-D to contiol sagebrush has beé;\réported by
Blaisdell, 1956; Hyder, 1954; and others. The average percent
canopy coverage for votal herbaceous vegetation increased from
1963 to 1964 in both sprayed and unsprayed plous. The in- -
crease in unsprayed plots resulted mostly from forbs, while
the increase in sprayed pl s was due mainly to grasses.

The somewhat constant percent of shrub canopy coverage in

sprayed strips, as compared with the increase in unsprayed . 5.

o

strips for the two year period, was possibly due to impared
growth and/or dead sagebrush plants. The latter is suggested
by the percent f{requency of Big Sage (Artemisim tridentata)

in sprayed strips (Table II).
Relasively small dirrereﬁce in the average percen?}can-
opy coverage of litter was noted for sprayed and unsprayed.
strips. Litter increased from 1963 to 1964 for both the -
sprayed and unsprayed sbr#gs.

{o ) ¢
The average percent irequency of occurrence of plants in

the plots for 1963 and 196l is presented in Table IL.

The average percunt'frequéncy of'dCcurrencg of all
grasses recorded except Idaho Fescue {F. idahoensis) was
greater in sprayed thuan in unsprayed plots. Four of the eight
forbs recnrded were %08t common in the unspra;ed strips, whi "d

"u..

three were most common in the Sprayed strips.
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“ TABLEIiI. AVERAGE PERCENT SREQUENCY OF OCCURRENCE OF PLANTS |
- IN FORTY 2 x 5 CM PLOTS 1IN SPRAYVD AND FORTY IN UNSPRAYED
SAGEBRUSH STR1PS, 1963 AND l96u.

. o 1963 _ 1964 1963-196
Plant texal L GiFT s . ¥ UE ~§' =5 _
xropyron Spic ' e 58 66 51
Apropyron spicatum 05 42 5 ‘
- Festuca idshoensisz - 93 100 93 100 93 100 -
Koelaris cristata 32 29 33 15 32 23
Puaiqpp. 45 29 50 49 K9, 3%
) " FORBS : _
Achilles millefolium 17 12 18 10. 17 11
‘Antennaria Spp. (A 59 ... 4l 60 L1 59
Arenarin congesta w9 29 23 19 23 %5 -
., Astragaluq miser - 20 32 2 35 2 L
2 -Lupinus sericeus’ 7 23 9 25 £ 24
Phlox carspitosa 26 21 22 19 24 21
Phlox longifolia 18 ey 11 10 13 13
Sedum stunopetalum 3 16 4 16 3 16 .

, LOV . JHRUBS . g _ ' W -
LRI Artemisia tridentara? 4 45 A 56 A 50 -
PR & "Y_\.: " -—

1 p11.taxa in both sprayed and nqprayed strips with less than
] . ten perc¢ent frequency of occurrence were excluded ‘(See Table . -
R o IX, Appendix). . . -
; ‘2 pead plantﬁ were not included o i
Frequen \‘géloccurrence of grasses,'except June Grass -
s j] 3
X 'fi (Koelnria g;istgga], inureasod or remained about corstant in -
o both Sprayed and unSprayed areas from- 1963 to l96h. June
- . j*a:Graaa decreaﬂed'ﬂubﬂtantially in une prayed plot No general
l..‘,' ‘_‘-,: ; l}[ . ] ) L [
_ patter1 was: indicated for inrreaﬂv or de-;eaqe of the forbs = - 4
b com 1963 to 196A in either th: ‘ngayed or unsprayed plots.
[ 5;' S
bome incruased otners ‘aenreased.”
! \ |
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The only low shrub that occurred in either the aprayed or

unsprayed strips with a greater percent rrequencymﬁhan ten for

living plants was Big Sage. The frequency of this plent in

unaprayed plots was several times that in sprayed plots., It

increased aignificantly 1n unsprayed plots from 1963 to l96h,

but not in aprayed plots. Big Sage plants were recorded as

100 percent dead in 8 and a7 percent of the unsprayed and
sprayed plots, reapectivaly.

Figures 2 and 3 depict the vegetation characteristics in

; sprayed and unsprayed strips.

Observations or,gage Grouse in i
Sprayed and Unsprayed Strips Y
Numbers of sage grouse in sprayed and unsprayed strips,
as detennined by observations made from a vehicle or while on
foot in the 1,900 acre spray allotment, are presented in Table
III. Observations were made from June:15 to 3eptember 14, g
curing each of the yeéfs 1§62 through 1964.
Despite the fact that more than proportionately equax

time was Spelt iu the sprajed strips, which were approximate-

| ‘ly nine times the unSprayed_in area, they provided only four

perceﬁt of the sage grouse;obse}ved. Rogers (op cit.) re-:.

ﬂagebrush range. sprayed two years previously, “caused sage
grouse to emigrate the area..aﬁuring eny month or year, the

greatést numbers of sage grouse cbserved on my study aree

-
- R
T e v
e LT

b

_ported that Spraying of 1,300 acres surrounding a 1,700 acre vt




{
¢

|hlu

Figure 2.
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TABLE T1I.

NUMBERS OF SAGE GROUSE OBSERVED IN SPRAYED AND UNSPRAYED STRIPS
FROM JUNE 15 10 SEPTEMBER 14 FOR THE YEARS 1962 THROUCE 1964 .

3 198% 5 1'9'@1”5 S 196‘:__________
Month T M F J U ¥ "mF 9 U HTF J M F J U
Jun@ 1 1 1 2 1
July 5 5 4 1 1l 2 35
August 2 14 57 38 3 92 5 21 32 3 4 3 21 7 17
September __ __ 310 8 _ M .2 __ _ _ _. _ . 520 .8
Sub-Total _O __ 2 20 68 46 3 108 13 25 132 5 3 22 16 43 8

TOTAL c 136 3 177 12 "

87

S = Sprayed strip L

US = Unsprayed strip

= Male

= Juvunileg

M
F = Femule
J
U

= Unclassified

£
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racorded during August for each yeer were thought to have re-

-and unsprayed strips ar; shown in”Figdfe 4. The hen captured

-15 -

were in unsprayed strips. The increases in numbers of birds

flc:ted'migraﬁions through the area. Males, females, and

juveniles wer; included.

During 1963 and 1964, the site of each of the 15 sage

Aw

grouse observed in sprayed strips was marked: and distance

to the nearest unsprgyed strip was méasured. :Distances

ranged from 21 to 2ib feet with 91 percent fal%;ng betwuen

75 and 95 feet. The type of strip, sprayed or uhsprgyed, in

which 184 sage g;ouse were seen alighting after fluéhing was

also recorded. Ninty-four percent of the birds flushed were
- 0

observed resettling in unsprayed strips.

lLocations of a banded brood-hen in relation to sprayad,

i.

A

: {
in June, 1962, was reobserved twice the sSeme year and three
times during 1963. {
& '
" In 1962, the hen was observed with one chick and in 1963

with five, four of which were caught and banded. The brood

s

rempined intact during subsequent sightings. Two of the

" banded chicks were recaptured at 1963 rclocations B2 and B3.

Patterson (op cit.) stated that the close”ralationship be- : o
tween sagebrush distribution and sage grouse abundance is more 4

: . _ |
than just a casual occurrence. - o \
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Figure 4. Locations of Observations of a Banded Hen in Rela-

tion to Sprayed and Unsprayed Strips During 1962
and 1963.

' i

X Capture site (June 25, 1962) L

A Locations of subsequent sightings in 1962 (July 12, 28)

B Locations of subsequent sightings in 1963 (July 17, 18;
August 10)

ER Unsprayed strips
Characteristics of Vegetation at
Sage Grouse Locations

Vegetation measurements“wgre made ahgihe location of 137
sdge grouse, or group of sag@iérouse, sighted within Big Sheep
Creek Basin including the 1,;00 acre spray allotment (Tables
v, V, and VI). Ninty-two percent of these were outside the
1 900 acre Spray allotment; 1,220 of the 4,035 sage grouse

ohservations for the three years were involved.
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TABLE IV. NMNEAN PERCENT CANOPY COVERAGE FOR GRASSES, FORBS,
AND LOW SHRUBS AT 137 SAGE CROUSE LOCATIONS DURING JUNE, JULY,

AUQUST, AND SEPTEMBER OF 1962 THROUGH 1964.

;%gg 1261A ‘ 1265A 1%62-1%65

Grasses .33 26 34 L1 38 35, 34

Forbs 17 18 20 28 27 22 21
.Total herbaceous . 50 Ly 54 69 65 57 57
Low shrubs 23 24 24 25 25 24 24
No7’ of observations 23 2, 36 19 135 66 171

B = Broods; A = Adults

'Although there were differences each year in mean percent
canOpy§coverage for grasses and forbs at brood locations as

compared with adult locatioas, the 1962 through 1964 averages

" .. were sim: r. Grasses corprised approximately 60 percent and

forbs 40 percent of the total herbaceous vegetation at both

brood arnd adult locations. The mean percent canopy coverage
for low shruﬁs at all sage grouse iecayions was similar from
year to year, and.the averages at brood and adult locations
for the three years were identical.

The average percent frequency of occurrence of plantsﬁre-
corded in the plots eb brood and adult sage greuse 1oca€ions
is presented in Table V. ' |

Bluegrass (Poa spp.) combined with Bluebunch Wheatgrass

1(A. spicatum), and Bluegrass (P. spp.) combined with Idaho

Fescue (F. 1dahoensis) had the greatest yearly and three-year
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TABLE V. AVERAGE PERCENT FREQUENCY OF CCCURRENCE OF PLANTS AT
EACH OF 137 SAGE GROUSE LOCATIONS DURING JUNE, JULY, AUGUST,
AND SEPTEMBER OF 1963 AND 1%64.

1963 _ 1964 1963-1964
Plant taxal B A B A B A
i {-.?4'":
GRASSES . e e
Agropyron smithii 15 P 21 10 18 = 12
Agrogxrog spicatum L8 36 L9 27 49 31
Festuca idghoensis 33 58 g7 36 65
Koeleria cristata 4 26 - 22 22 29 2
Pog 8pp. 52 55 66 71 5 6L
FORBS ' '
Achillea millefolium 16 14 10 23 12 19
Antennaria spp. 22 36 23 29 22 32
Arenaria congesta 22 18 12 30 . 17 23
ASter spp. 15 8 10 7 12 8
Astragelus miser ig 28 ' 33 ig 3L gl
upinus sericeus 12 L
Sefng nella densa 14 16 15 15 15 15
Taraxacun officinale - 36 39 27 23 31 33
LOW SHRUBS ‘

Artem1~ie arbuscula a <1 . .9 <1 8 <1
ArtemiSia tridentata®. 63 75 67 80 6, 78

B = Brodﬁs; A = Adult: ) - "

1 411 taxa except Artemisi. arbuscula with less than ten per-

cent frequency of occurrence were excluded. 'See Table x',
Appendix)

‘.2 Dead plants were not in luded ' h

. average percent frequency of occurrence at brood and aduls

siﬁés, reSﬁectivély. With tne possible exception of three or

. -~ four species, the average percent frequency of occurrence of

' forbs at brood and adult locations was similar. Milkvetch

_ (Astrag_1u= mis\.) and Dandelion (Taraxacum officinale) had
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the highest combined frequency of occurrence for the threes’

s
v

~ year period at both brood and adult locationy. ;
The single low shrub that occurred at both brood and
adult sage grouse sites with a greater percent frequency than
ten was Big Sage. The average percent frequency of occurrence
was greater in 1964 than in 1963 at both brood end adult sites,
but'was greater“at the latter each year. Of the Big Sage
plents‘eveluhUed for all years and locatfons. 92 percent were
recorded as living. Low Sage (A. arbuscﬁla), 90 percent of o
which was recorded during June und July,ioccurred with & (
greater average percent frequehcy at brood lccations than at
adult locations each yeaf.
Density, percent crown coverage, and meximum height of
Big Sag;}plants at brood and adult locations during 1963 and
brood, aduli, and nesting hen locations during 1964 are given
in Table VI. '
The average number and percent crown coverage of Big Sage
‘plants during each year was greater at adulg locations than at |
dbrood locations. This was substantiated by the greater aver-
“age percent frequency of occurrence of Big Sage at adult loca- '
tions «(Table V). Most of the difference that occurred between N
brood "and agult locations each year was attributed to locations h
of broods of 6 weeks or less of age. Eighty-eight percent of
these broods, located during June and July of both years, were

found on areas having an average of 36 Big Sage plants per
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TABLE VI. AVERAGE NUMBER, PERCENT CROWN COVERAGE, AND MAXI-
MUM HEIGHT OF BIG SAGE PLANTS WITHIN A 1/100 ACRE CIRCLE AT
EACH OF 159 SAGE ORQUSE LOCATIONS DURING JUNE, JULY, AUGUST,
AND SEPTEMBER OF /1963 AND 1964.

126% 1925 o _1_%63-1%65

Number of plants L5

57 L9 63 41" L7 59

Percent crown coverage 19 25 18 24 22 19 25
Maximum heights 13 12 13 1, 12+ +~13 13

~ Number of observations 24 50 23 57 5 47 107

B = Broods: A = Adults only; NH = Nesting Hens
1 During June oniy

. l/loo'ﬁcre.gnd1a percent crown coverage of 1l4. By August and

September, broods and brood groups were located on areas ;dm- N

parable to that of adults. Figure 5 shows the generdl'aspect

of Big Sage at young brood 1ocations, as well as that for
older:broods and adults.

The - average . maximum height of big Sage plants was similar
at both brood and adult locations, but a wider range in height
was recorded at adult sites. Plant heights at young brood lo-
cations renged from:9 to 15 inches as compared with 7 to 25
inches at adult locetions. Keller, et al. (l9hl) reported

e

sagebrush growth from 7 to 15 inches high was preferred for

1eed1ng, nesting, and roosting with taller plants being used

for nesting, shade and escape cover,

The average number and percent crown covérage of Big
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Plants at Locations of Broods eeks or Less of
Age {top), as well as that for Older Broods and
* Adults (bottom).

" Figure 5. Photographs Bhowing the Benera%fgsaect of Big Sage

ey

Rt o

I T T AT T

e T W



N

.‘f}

{2 - 22 =

" Sage plants recorded at nest sites was not unlike that for

brood sites, and all But one of the nests found, were in the
same are¢as used by ynung broods. Four of five nests were each
placed under one or more Big Sage plants avereging 12 inches
in height. The other was located beneath a 13 inch Rubberf

,{\‘

}Eabbitbrush plent {C. nauseosus). Keller, et al. (op cit.);
i -
“iii'atterson (op ¢it.); and others reported that more than 90

b/
'IM}cent of all nests found were placed under sagebrush. °

/ “ !\\\\\

m

1"

L Comparisons of .the canopy coverage of grusses and forbs
/ \\

in Sp;ayed_and unsprayed strips (Tablle I} with that recorded
at sage grouse locationa (Table IV) indicated the similarity

" between the latter and the unsprayed strips. Grasses and

forbs constituted about 60 and 40 percent, respectively, of
the total herbaceous canopy coverage at sage grouse locations
and in the unsprayed stripé} whereas, the relationship was

about 80 and 20 percent in the sprayed striﬁs. The low shrub

canopy coverage was greater at sage''grouse locations than for

either the sprayed o unsprayed strips, but the differential
was much greater between the former and the sprayec strips.
Big Sage, which was the dominant low shrub in both the sprayed
and unsprdyad strips (Table II) and at sage grouse locations

(Table V), occurred with the greatest firequency at sage grouse

\-.

locationé.

The above comparison of vegetation characteristics leads

. to the conclusion that the differencaes in the numbers of seru

)
el
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grouse observed in the sprayed strips as compared with ua-
sprayed strips (Table III) was related to differences in:

vegetation composition.

TS

"Ry IR
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Percent volume and frequency of cccurrence of plant and
animal matter in 35 adult Sage grouse crops collected during

July, August, and September of 1963 and 1964 are given in
- Table viI.

TABLE VII. PERCENTAGE VOLUME AND FREQUENCY OF OCCURRENCE OF
PLANT AND ANIMAL MATTER IN 35 ADULT SAGE GROUSE CROPS COL-
LEGTED DURING JULY, AUCUST, AND SEPTEMBER OF 1963 AND 1964.

-—-,__f
P

Years _1953 _,Qéh 1963 - Lﬁ_k

Sample Size 1h 33 _
Item Percentage Vol. Freq.: Vol. Freq. Vol. Freq.
- PLANT MATERIAL )
Antennar g . 5 11 . l} 2
Artemisis { 16.2 89 4L3.2 86 34.3 88
Astragalus N A < 8.1 52 5.6 L7
Erigeron Lo 11 1.5 1 2.7 13
Ceum o1 11 - B tr 3
Gramineae .2 67 tr 29 Lt 4,0
Taraxacum . 6941 89 33.7 90 45.1 Q0
Trifolium 7.7 67 10.5 33 9.6 43
Unidentitied forbs .8 33 l.2 14 1.2 13

ANIMAL MATTER LN ,

Coleoptera - o1 11 tr . 5 tr 7
meenogtera o3 33 tr 1L tr 13

Wﬁile'there was considerable yeafly variation in‘ﬁmounts
of individual items consumed, two members of the Compoéitae, 2
' aagebruah (Artemiaia, mainly Big Sage) and Dandelion (Tarax-
acum), provided more than two-thirds by volume of the total
Acrop contents for each year and for the two years combined.

For the two year period, sagebrush and three genera of forbs

i
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together constituted 94.6 percent of the total volume of

identifiable food. Leaves and flower clusters of sagebrush
and dandelion, with the latter having the greater total per-
cent volume, composed 79.4 percent of the cfop contents..
Sagebrush and dandelion also had the greatest total percent
frequency of occurrence of all food items. Griner {op cit.)
and Girard {op cit.) reported that plant materiels, mainly
dandelion and sagebrush, furnisned 95 percent or more gyA
volume of the adult sage grouse summer diet, Patterson (op
cit.) stated that only during the summer months did Sagebrugh
compose less then 80 percent of the total volume of food éon-

{'.
sumed during the year. '

The percent frequency of occurrence of those plants which
constituted a significant portion of the sage grouse diet are
shown in Table VIII for sprayed strips, uncy ayed strips,
sage grouse locations, and sage grouse crops,

TABLE VIII.  PERCENT FREQUENCY OF OCCURRENCE IN SPRAYED
STRIPS, IN UNSPRAYED STRIPS, AT SAGE GROUSE LOCATIONS, AND IN

SAGF. GROUSE CRCPS FOR THOSE PLANTS WHICH CONSTITUTED A SIGNIF-
ICANT PORTION OF THE SAGE GROUSK DIET (Seq\?ables II, v, viI).

Ay ¢y -
.

Sage Grouse 35 Sage

Sprayed Unsprayed Locations Grouse
Strips  Strips B A Crops
J:.
Artemisia tridentata 4 50 SL 7% Eg !
Agtragulus 27 34 34 3
Taraxacum 5 8 3l 33 90
Trifolium 1 4 4 7 43

B = Brood; A = Adult \



@

S

- 26 =

Considerable differences are apparent. Eech of the
plants listed in Table VIII had a greaﬁér percent frequency
of occurrence in the sage grouse crops than in sany of the
other categories listed. This indicated the selectivity 3}

s .ge grouse in feeding. The differential in frequency of
o.currence for Big Sage in the crops as compared with the
other categories was less than for the other plants which in-
dicated the importance of this plant, The favored food.plants
were more abundant in unSprayed than in sprayed strips, sup-
porting the conclusion that the greater number of sage grouse
observed in unsprayed strips, as compared with sprayed atrips
(Table II1), was related to the differences in vegetation

composition.

Miscellaneous Observations
bbservgbiona on the life history and ecology of sage
grouse that were not necessarily pertinent to the main con-

sideration of this study are included in the Appendix.

f,
E
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TABLE IX. LIST OF TAXA WHICH OCCURRED IN SPRAYED AN?/OR UN=
SPRAYED PLOTS WITH A
Table II, Text).-

A PERCENT FREQUENCY OF LESS THAN TEN (aea

Plant taxa

HIHI

GRASSES

Agropyron amithii

Carex 8Spp.

XM KK

Hesperochlon hinsli

Stipa comata

FORBS
Agoseris galuca
Allium textile
Arnica Rydbergi

Aster 3pp.

F

»”

A

-

Astragalus striata

Besseza cinera
Castilleja £

MK MMM KN

R NNR

Ja flava

_‘H__-'-"'\:::“'::

e b

Dodecathon radicatum
Erigeron composSitus
Eriogonum ovalifolium
Eriogonum umbellatum
<: Geum triflorum

——
P

£ 36 56 3 H-3¢ 2. M4

L i

-aplopaggus acaulis
-Musineon divaracatum
Penstemon cyaneus

]

Fenstemon procerus

Potentirfa Spp.

E

Ranunculus g bérrimus

® M
HHHN

SeIaginelIa densa::
Senecio werneriaefolius

Stellaria longifolia
Taraxacum officinale
Trifolium ongipes

Tr 1£QL; repens

~'LOW SHRUBS

MM

MMM MMM HMMMMNNNN
N

VEVERVEVEY.

- Artemisia arbuscula..
.Chrxsothamnus viscidiflorus

.. Tetradymia cunescens

MM
HHN

s =.Sprayed;

= Unsprayed
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L.i1ST OF TAXA WHICH OCCURRED AT SOME SITE(S) OF 137
SAGE GROUSE LOCATIONS WITH A PERCENT FREQUENCY OF LESS THAN
TEN. [See Table V, Text)

Plant tauxa

e 2.

B

1963
A

1964
B A

GRASEES
Agropyron subsecundum
Carex Spp.
Hefyerochlon kingid
Hordeum brachyantherum
Hordeum Jfubatur
Phleum alpinum
Stina “comata

FNRBS
Agoseris glaucn
Allium textiie
Arnica rydbergii
Artemitia frigida
Aster Spp.
Astragalus striata
Besseya cineria
Caprells bursa-pastoris
Castilleja flava
Comandra umbellata
Dodecatheon radicatum
Erigeron compositus
Lriggonum umbeflatum
Galium boreale
Geranium viscossissimum
Geum triflorum
Haplopappus acaulis
Heucheru parvifolias
Iris misgourliensis
Lappula redow&kii
Lupinugs sericeus
Musineon divaricatum
Penstemon procerus
Phlox cuaegpitosa
Phlox hoodii
Phlox longifolia
Potentillu frulticosa
Potentllla Spp.
Ranunculus glaperrimus
Sedum Stenopetalum

MM MMM HHN RN

H ]

.o

HOoXMMHRM

JEVEVEVEVIVEN.

»

RN R L

M MMM MM

VEVEVEVEE

E ] R

x »

M MM MNM MM

t B ]

[N

KX XMX

N ]

HAHHRHRAHERHARNX B,

MK X

b



TABLE X. CONTINUED
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Plant taxa

Senecio wernerisefolius

Stellaris longifolia
Trifolium Iongiges
Tri?oIium repens

LOW SHRUBS
Chrysothamnu8 nauseosus
Chrysothamnus viscidiflorus

Legtudactyion pungens
Tetradymia canescens

o

»MuXN

LI

HAH M

HHN

MMM

AN

MMM

B = Brood; A = Adult



0

H V4 . ‘u‘
MISCELLANEOUS OBSERVATIONS 3

Strutting Grounds
" Strutting activity in the basin was apparently confined
to vne large centrally located ground (Figure 1} situated on
a:heavily grazedlarea adjacent to dense sagebrush. ‘During
each of the three years, adverse waather conditions resulted

in Sporadic strutting activity; and, with the exception of 175

-males recorded in April, 1962, strutting ground counts were

not obtained. The peak of female attendunce on the groﬁnd
was observed to be the third week of April in 1962 and 1963,
and the first week of May in 196&. Females moved onto the
strutting ground just prior vo dayb:eek and congregated around
strutting cocks in groups of LO© to 50 or less. By sunrise,
most of the hens had either walked or flown inbo the heavy
sage bordering the strutting ground. Sage grouse were most
active en ciear calm mornings prior to sunrise and were not

greatly distrubed when approached by vehicle. o A

g Nesting

The date of location, distance to strueting ground, num=- -

~

ber of eggs and the ultimate fate of each of five nests found -
in May and June of 1964, are presented in Table XI. ‘y
Four of the five nests found wepe within two airline

miles of the strutting ground. The one exception was-locéted

i~

in one of the unSprayed strips in the 1, 900 acre® Spray allot- e

,(f
ment. Gill (1964) reported 86 9 percent of 23 nests were
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1,

. TABLE XI. DATE OF LOCATION, DISTANCE TO STRUTTING GROUND,
NUMBER OF EGGS AND THE ULTIMATE FATE OF EACH OF FIVE NESTS
FOUND IN MAY AND JUNE OF 1964.

[

Date Miles to Number Fate of

Lecated Strutting Ground of Eggs Nest
G Msy 10 e 2 5 Destroyed

. - +June 7 LalT 5 9 Hatched
o June 15 X o2 5 Deserted
L June 24 . 6.5 - Destroyed
: t; - June 30 W2 J - Destroyed

found within two miles ot a permanent,etructing ground.
N Four of the nests were either deserted or destroyed. »

Greund aquirrels (uitellus richardsoni) were observed dﬂ»

“* stroying one of ‘the nests., Pattersan (_2 eit,), Gill (_9

git.),” and others found ground eouirrels (Gitellus spp.) to de,
R «,v‘» S
- .8 major!cause of nett destruction. The succesa ol&bhe June 7 0

i

nest was determined by the presence of heaV7 intact egg mem-~
brenes whach were deacribed by Ellig (1955) as the most con-

R N Spicuous feature: of a successful duck nest. "
.f_:

- - o Broods

The average brood size and percent of hens with broods,

o

as determined by observations from June 20 to August 10 during

1963 and 1964, are given in Table XII.
it ‘“"‘

The average ‘oreod Qize for successful hens was similar

'”;:ggb years and compared favorably with the reported 4.36 five
,:'..‘ f ey
faverage brood size for sage grouse in Meagher County,
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TABLE XII. AVERAGE 3ROOD SIZE AND PERCENT OF HENS WITH
BROODS AS DETERMINED BY CBSERVATIONS FROM JUNE 20 TO ‘AUGUST
10, 1953 AND 1904,

-1963 1964
MN>. of hens with pbroods 22 30
Percent of nens with broods L 34
Total No. of young 103 120
Ave. brood size {hens with brocds) Le? 4.0
Ave, brood size {all hens) 1.6 1.4

Mcntana (Eng, 1952). A tizeable decrease in sverage brcod
fize wat apparent when unsuccessful hons were included. Each’
year after the first of July, broodles® hens in groups of 25
to 30 were observes. These groups probably included birds
tha: moved into tke bacin {rom the adjoining sbate_of'ldaho.

Ty sape grouseé banded in Idsho were recové}ed in the basin

by hunters during the 1964 hunting season.

Movements

Each of 76 sage grouse trapped ou the strutting ground
during the three years was m}}ked aﬁd released. Ten were each
relocated once at distances of .5 to 12 miles from the point
of capture {(Table X1II). | o .

With Eqspect to the strutting‘grouﬁé:!jﬁvénile fémales
moved greater distancesithanueithe:fthe adult males or fe- _
males. All three juvenile fema]es'QereAre;ocated‘during July,;

1964, the year‘of marking, in a drainage apart:from those

Ny
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TABLE X1II. DISTANCES FROM THE BIG SHEEP CREEX STRUTTING
GROUND OF RELOCATIONS OF TEN MARKED"SAGE CROUSE.

Number = .. Distance from' .

of . . Capture Site (Miles’)

‘Relocations _ Range Avarage

Adult males - T2 o5 =~ U T S T
Adult females ” ' 5 ‘\ L S . N Y A
Juvenile females 3 11 - 12 11.6

forming Big Sheéb Cfguk Basin. The drainage (Muddy Creek),

separated from the basin by & branch of the Tendoy Mountains,
had one kaown struttin ground (Kirsch, 1964). These 1imited

data suggest inter-strutting gr?und movement or possibly a
lower social ranking for juvenile females.

Two adult:maies, three adhin femalzcs, and two Juvenile

remules, markgd in 1962 or 1963 were retrapped on the strut-

ting ground the year following marking. The retubn of sége
grouse to permanently eatabliahed s8¢ rutting grounds in suc-
cessive’ breeding seasons is well known (Seott, 1942

Patterson, op-¢it.; and obhers). Two of the adult males

.. trapped in 1963 were retrapped at ‘the game site in 196h,

indicating that at least some sage grouse return to the same

% Y

location withia “he strutting ground ' in ‘successive years.)_
!

Voal L
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Age Structure of Hunter Killed Birds N
Numbers of sage grouse bagged and young per édult ratios
as determined from 1963 and 190& hunter killed birds.examined
at checking stetinns are given in Table XIV,
TABLE XIV. M:MBERS OF SAGE GROUSE KILLED AND YOUNG/ADUL

RATIOS AS DETLERMINED FROM EXAMINATION OF HUNTER KILLED BIRDS
IN 1963 AND 1964. H

Adults_ &pung/Adult Yohng/
Year M F Total Young Females -  Adult
1963 79 41 120 163 3.9 C1.3
1964 28 58 86 €5 1.1 - .8

M = Male; F = Female

While meles and females comprised 67 and 33 percent of
the adult bag, respectively, during 1963, the reverse was true
for 1964. The number of young taken in 1963 was greater than
the combined totel of young and adults shot in 1964. Tbe'_
young per adult female ratios and the number of young shot for
both years indicated decreased production in 1964. ‘In 1963,
214 hunters chot about l.4 times more adults and 2.5 times
more Jjuveniles than did 212 hunters in 1964.
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